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Organic thin film transistors (OTFTs) have been widely studied for large-area applications, 
including paper-based organic electronics, active-matrix displays, and radio frequency identification 
(RFID) due to their attractive advantages, such as low cost, light-weight and reasonable performance 
potential. However, there are still an issues in OTFTs need to improve the performance of the devices, 
particularly to achieve high carrier mobility, high on/off current ratio and zero threshold voltage. Most 
of the performances of OTFTs are critically related to inorganic/organic interfaces in OTFTs. There 
are two important interfaces in OTFTs which are the semiconductor/dielectric and 
semiconductor/electrodes interfaces. Therefore, in this study, we investigate physical and electrical 
properties of organic semiconductor/dielectric interface by inserting various interfacial layers, and 
temperature dependence characteristics of organic semiconductor/electrodes interface by inserting 
MoO3. 
 In first part of the thesis, we discussed on the effect of various interfacial layers on pentacene, 
2, 7-diocty1[1]benzothieno [3,2-b][1]benzothiophene (C8-BTBT), and dinaphtho[2,3-b:2',3'-d] 
thiophene (C6-DNT-V) based organic thin film transistors. The interfacial layers used in this study 
were polymer materials, polyimides, self-assembled monolayers (SAMs), and high-k inorganic 
insulators. Physical and electrical properties of each device have been investigated. Characterization 
techniques, such as, contact angle measurement, X-ray diffraction (XRD), atomic force microscopy 
(AFM), and electrical measurement are used in this study to find out the influence of these interfacial 
layers on silicon dioxide surface, and organic crystal growth. Physical properties such as water contact 
angle of dielectric surface increases after coating on SiO2 with various interfacial layers, indicating 
surfaces became highly hydrophobic. A more hydrophobic dielectric surface is expected to result in 
better crystal growth in pentacene, C8-BTBT, and C6-DNT-V thin films and increased performance of 
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electrical properties. The device performance including mobility, threshold voltage and on-off ratio are 
determined by VD-ID and VG-ID characteristics.  
 In order to understand the influence of various interfacial layers on the electrical properties of 
the OTFTs further, the relationship between the physical and the electrical properties of the OTFTs, 
including relationship between the mobility and the contact angle, the threshold voltage and the 
contact angle, the on/off ratio and the contact angle, the mobility and the X-ray diffraction intensity, 
and the mobility and the dielectric constant were investigated. Correlation coefficient (R) was 
calculated to analyze the relationship between both properties. This result shown that contact angle 
weakly depends on the mobility of the C6-DNT-V compare to others organic semiconductor. However, 
the contact angle strongly depends on the threshold voltage, with R of 0.83 for pentacene, 0.61 for 
C8-BTBT and 0.88 for C6-DNT-V. The hydrophobicity of the dielectric interfacial layer significantly 
influenced the threshold voltage of the device. The mobility of the pentacene thin film is also affected 
by the crystallization. The differences molecular structures of pentacene, C8-BTBT and C6-DNT-V, 
for example with and without alkyl-chains and straight or bend core structure strongly influence 
electrical properties in this study. 
 In second part of the thesis, we discussed on the other important interface in OTFTs is 
between the semiconductor and the electrode, where the charge injection happen during device 
operation. Temperature dependence characteristics of pentacene and C8-BTBT-based OTFTs with 
MoO3/Au electrodes were investigated. Recently, molybdenum oxide (MoO3) is one of the special 
metal oxide that used as a buffer layer for carrier injection to reduce contact resistance, barrier height 
and improve hole injection in OTFTs performance. It is shown that by inserting MoO3 can enhanced 
electrical properties of OTFTs. Possible conduction mechanism in two types of organic semiconductor 
which are pentacene and C8-BTBT were evaluated by measuring temperature dependence 
characteristics of OTFTs.  
Temperature dependence VD-ID characteristics can be fitted with two possible carrier transport 
mechanism which are Schottky thermionic emission injection and polycrystalline conduction models. 
In pentacene OTFTs with MoO3/Au electrodes, the activation energy decreases concurrently by 
applied gate voltage. The effect of activation energy is attributed to the carrier transport occurred either 
via charge injection at a source/drain or in the organic materials while transport across grain 
boundaries/barrier height, due to the Fermi level shifted and/ or changed due to the free carrier 
concentration. At low applied voltage region, temperature dependence VD-ID characteristics can be 
fitted with Schottky thermal emission. At high applied voltage region, temperature dependence of 
VD-ID characteristics can be fitted with polycrystalline conduction model. 
In C8-BTBT OTFTs with MoO3/Au electrodes, temperature dependence of VD-ID characteristics 
from 133 K to 293 K with different gate-bias voltage in three different regions was investigated. From 
these experimental data results, temperature dependence VD-ID characteristics can be explained with 
polycrystalline conduction model at low temperature region. On the other hand, temperature 
dependence VD-ID characteristics can be explained with Schottky thermal emission at high temperature 
region. Therefore, we found that OTFT operation behaves many variations of conduction models and 




























論した。ペンタセンと C8-BTBT半導体でMoO3/Au 電極を持つ OTFT特性の温度依存性を調
べた。最近、MoO3 は、コンタクト抵抗、バリアハイトそしてホール注入を改善するバッフ
ァ層として利用されている。MoO3 の挿入により、電気的特性の改善が報告されている。二
つの半導体であるペンタセンと C8-BTBTで、OTFTの特性の温度依存性を測定することで、
キャリアの注入特性を調べた。
VD-ID特性の温度依存性から、ショットキー熱放出注入と polycrystalline伝導モデルの二つ
のキャリア輸送機構が見積もられた。特に、MoO3/Au電極を持つ OTFTでは、ゲート電圧の
印加により活性化エネルギーの減少が見られた。活性化エネルギーからは、ソース／ドレイ
ンからの有機膜へのキャリア注入、または、フェルミレベルの移動か自由キャリア密度の変
化によるグレイン境界やバリアハイトの変化によるキャリア輸送機構の変化が見積もられた。
低ゲート電圧領域では、VD-ID特性は polycrystallineモデルであると考えられた。また、高ゲ
ート電圧領域では、VD-ID特性はショットキー熱放出モデルでフィッティング出来た。 
MoO3/Au電極を持つ C8-BTBT OTFTで、133～293Kでの異なるゲート電圧で、異なる三つ
の領域に分けて温度依存性を測定した。これらの測定から、低温領域での VD-ID特性の温度依
存性は、polycrystalline 伝導を示した。それに対して、高温での VD-ID特性の温度依存性は、
ショットキー熱放出で説明された。そのため、OTFT動作は、多くの伝導モデルと動作モデル
を考慮しなければならないことを示した。  
